Background: Knowledge regarding the course and termination of the radial artery before harvesting it for coronary artery bypass graft surgery (CABGS) is important. The brachial artery terminates at the neck of radius into radial and ulnar arteries.
INTRODUCTION muscular belly of brachioradialis, In the middle one-third it is medial to the brachioradialis tendon, In the distal forearm, the radial artery can be located using the flexor carpi radialis as a landmark and at the wrist, the artery winds dorsally deep to the tendons of the abductor pollicis longus, extensor pollicis longus and
The radial artery is one of the terminal branches of brachial artery in the cubital fossa. Brachial artery at the neck of radius, divides into radial and ulnar arteries. In the proximal one third of the forearm radial artery is medial to biceps brachii tendon and passes deep to the extensor pollicis brevis to cross through the anatomical snuff box. It then leaves the dorsal surface of the wrist through a triangular gap between the 2 heads of first dorsal interosseous muscle, where the artery is crossed superficially by the extensor pollicis longus tendon. The radial artery accompanied by a pair of venae comitantes lies superficially covered by skin & superficial fascia in major portions except at the proximal part where it is overlapped by brachioradialis muscle [1] . Variations in the origin of radial artery are common, with incidence of 15% [2, 3] and rare with respect to its course where incidence is 0.52% [4] . Manners-Smith [5] classified the variations in the course of radial artery into two classes, according to the relation of radial artery with the tendons forming the anatomical snuff box. In the first class, the radial artery is single and is entirely superficial to the tendons of the anatomical snuff box, also known as the superficial dorsal artery of the forearm [6] . In the second class, the radial artery divides into superficial and deep branches, also documented as partial duplication of the radial artery [4] or duplication of the radial artery [7] . The knowledge regarding anatomical variants of radial artery near wrist would beuseful while harvesting radial artery for coronary artery bypass grafting. 50 previously dissected upper limb specimens used in this study which were used to educate medical undergraduate students at Sree Narayana Institute of Medical Sciences, Ernakulam. The specimens were fixed with 10% neutral buffered formalin solution. The radial artery was exposed and traced from its origin to termination by cleaning the connective tissue around it. The course, branches and variants of the radial artery were observed and measurements were taken in the specimens showing anomalous course of radial artery with the help of vernier calipers. The styloid process of radius was taken as the point of landmark for measuring the early division of radial artery into palmar and dorsal branches.
METHODS
in the present study are represented in the form of tables numbered from 1 to 3.In 2% of the specimens, the radial artery was arising 5.6 cms proximal to the neck of the radius [ Table-1] . 5 specimens (10%) revealed that the radial artery divided into palmar and dorsal branches proximal to the styloid process of radius in the distal half of forearm . The origin of palmar branch12.2 cms proximal to radial styloid process, which continued superficial to flexor retinaculum and thenar muscles in the palmto form part of incomplete superficial palmar arch and supplied lateral two and half fingers was observed in 2% of the specimens [ Figure 1 ]. The radial artery division into palmar and dorsal branches 4.7 cms proximal to radial styloid process was observed in 2% of the specimens [ Figure 2 ] where palmar branch bifurcated into superficial and deep branches. Superficial branch continued into palm as superficial palmar branch of radial artery to form complete superficial palmar arch in which the same arch supplied radial side of index finger and both sides of thumb. The deep branch traversed through the anatomical snuff box to terminate in dorsal carpal arch. In 4% of the specimens, the larger dorsal branchfrom radial artery had superficial course over the tendons of abductor pollicis longus, extensor pollicis brevis and extensor pollicis longus which formed boundaries of anatomical snuff box. The dorsal branch of radial artery later pierced through first interdigital cleft to enter palm . The dorsal branch of radial artery gave first dorsal metacarpal artery and arteria princeps pollicis which supplied adjacent sides of thumb and lateral side of index finger in 2% of the specimens [ Figure 3 ]. Terminal part of the dorsal branch of radial artery continued into the palm to form deep palmar arch.
RESULTS
The observations and measurements noted down 
DISCUSSION
Superficial radial artery is a rare variant & is defined as a radial artery of normal origin at neck of radius but at the wrist crosses superficial to tendons forming boundaries of anatomical snuff box [4] with incidence of 0.52% to 1%. Studies reveal that this variant of artery is usually unilateral [2] . If present, a superficial radial artery usually originates at the distal third of the forearm [2, 4, 8 and 9] , less commonly from the proximal third of the forearm [10, 11] and in a single case it arose above the elbow level [2] . In the present study, superficial radial artery was observed in 2 specimens (4%). The superficial radial artery is usually larger than the deep branch which usually has normal course through the anatomical snuff box [9, 11 and 12] . The existence of superficial radial artery which passes superficially along the course of cephalic vein implies the possibility of absence of radial pulse at wrist which is the common site to feel the peripheral pulse by clinicians. This superificial course of radial artery over anatomical snuff box may produce problemsin intravenous cannulation during operation monitoring or hospitalization [13] and pose a hazard for inadvertent intra-arterial drug administration owing to its proximity to the cephalic vein [6] . Accidental cannulation or injection of the superficial radial artery requires immediate surgical intervention to avoid vascular compromise secondary to repetitive abuse [14] . Radial artery is commonly used for coronary artery bypass grafting. Before harvesting the radial artery, the cardiovascular surgeons should check for the course of radial artery to avoid further complications. Anatomical variants of blood vessels usually occur due to anomalies during embryonic development. In primates the radial artery divides into a volar branch, which in thehuman is represented by a radiopalmar branch, and a dorsal branch, which is represented by the normal radial artery, which further divides into superficial and deep branches in relation to the tendons in the anatomical snuff box [5] . Radial artery which ends by forming deep palmar arch plays key role in tendon transplantation. If orthopedic surgeons miss the superficial course of radial artery in dorsum of hand during tendon transplantation, this may lead to hemorrhage and further complications [15] .
CONCLUSION
Feeling the pulse of the radial arterya gainst the lower end of radius by physicians is clinically important as its one of the common sites to feel peripheral arterial pulse. Radial artery is also one of the commonest vessels harvested for coronary bypass graft surgery. Anomalous course of arteries is common and some have greater clinical significance and some are of academic interest. The superficial radial artery which has superficial course in the roof of anatomical snuff box can be mistaken for cephalic vein and accidental injection of drugs in the artery might cause secondary complications. The absence of pulse at the wrist on radial side can be explained by the anomalous course of radial artery. The knowledge of such anomalous course would be important for diagnostic, interventional and surgical procedures.Even though, diagnostic arterial studies like arteriogram or MRA will help preoperatively assess any vascular anomalies, it is important for a healthcare personal to follow a simple and inexpensive tool of palpation for the presence of a radial pulse before cannulation. A further extensive study on the course of radial artery near distal forearm and over the anatomical snuff box can put further insight on this topic.
